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FOREWORD 
Biological, medical, and engineering sciences are currently in a period of great growth. This 
rapid growth has seen the greatly increased use of mathematics-in all its variety-in an 
effort to explain complex dynamical behaviors of biological, medical and engineering 
systems. The interaction between mathematics and the biological/medical disciplines has 
been increasingly fruitful. 
One area of research is the study of problems whose mathematical formalization may 
be written in terms of hyperbolic partial differential equations. Hyperbolic partial 
differential equations arise in a number of research areas: population dynamics, tides and 
waves, chemical reactors, and flame and combustion problems to name a few. 
In recognition of the particular problems having to do with the numerical solution of 
hyperbolic partial differential equations, the International Association for Mathematics 
and Computers in Simulation (IMACS) allowed me to hold a symposium session as part 
of its Tenth IMACS World Congress. This volume serves as a follow-up to that 
symposium. In addition, a number of contributions have been solicited in an effort to 
provide a more well-rounded view of the problems related to hyperbolic partial differential 
equations. 
This volume also initiates a regular series on hyperbolic partial differential equations 
to be entitled: Advances In Hyperbolic Partial D@rential Equations. All requests for 
submission information, as well as any other information, should be addressed to me at 
the address below. The upcoming volume two covers a wider variety of topics and promises 
to be equally exciting. 
The contents of this volume may be separated into several general areas with some 
articles fitting into more than one of these areas: 
(1) Problems related to the McKendrick/Von Foerster population equations. 
(2) Problems related to other hyperbolic form equations. 
(3) Problems related to numerical solution of hyperbolic partial differential equations. 
These three general areas may be divided into smaller topic areas. The papers of Pruss, 
MacCamy, Brauer, Sinestrari, Marcati, and Elderkin discuss age specific population 
interactions, population models with diffusion, nonlinear age dependent population 
growth with harvesting, local and global stability for the nonlinear renewal equation in 
the Von Foerster model, and nonlinear age-dependent population dynamics, and globally 
age-dependent models. The next set of papers, by DiBlasio, Murphy, Feldman and Curry, 
Levine, Hadeler and Dietz, Gripenberg, Adomian, and Witten discuss various applications 
of hyperbolic partial differential equations to such areas as age-structured fish populations, 
density dependent growth in a cell colony, boll-weevil-cotton crop modeling, age 
dependent predation and cannibalism, parasite populations, growth of microorganisms, 
and stochastic perturbations in the Von Foerster model. The papers of Cushing, Kannan 
and Lakshmikantham, and Webb discuss bifurcation of time periodic solutions of the 
McKendrick equation, periodic solution of nonlinear hyperbolic problems and semigroup 
theory as applied to nonlinear age dependent population dynamics. These papers lead into 
the next set of papers which discuss a variety of hyperbolic partial differential equations 
not necessarily of the McKendrick/Von Foerster type. Frauenthal and Swick discuss the 
stability of biochemical reaction tanks; Duff discusses an AD1 model for the Laplace tidal 
equations; Fitzgibbon discusses the Carleman equation; Coleman and Owen discuss 
nonequilibrium behavior of solids that transport heat by second sound; Bellman discusses 
nonlinear hyperbolic partial differential equations and dynamic programming. This 
volume closes with two explicitly numerical applications: a predictor-convex corrector 
method by Dey and Dey, and a discussion of stable and unstable numerical boundary 
conditions for Galerkin approximation in hyperbolic partial differential equations. 
The variety of topics. analyses, and applications makes this volume-I believe-a most 
exciting one. All of the work contained in these pages of discussion is current state of the 
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art analysis and should provide the interested reader with a variety of ideas, discussions. 
and insights into what the current problem areas of research are, what some of the 
difficulties of analysis are, and where the interesting research problems exist. 
Many people have contributed to the completion of this special volume. I would first 
like to thank all of the contributors, without whom there would be no volume. 1 would 
also like to thank those who did not contribute but who took the time to suggest possible 
contributors. Finally I would also like to thank the reviewers who reviewed all of the 
papers in this volume. 
Without supportive surroundings, no edition can survive. This work was performed 
while I was on leave at the Department of Mathematics, University of California at Santa 
Barbara during the year 1981-1982. Consequently, I would like to thank John Ernest for 
his support of interdisciplinary mathematics, and the typing and administrative staff for 
their diligence and efforts in the cause of organizing this volume. I would also like to 
acknowledge financial support under grants UCSB 8-584527-19900-7 and UCSB 
8-5976699-04727-3. 
For any further information on this series, please write to the editor at the address 
below. I shall look forward to all inquiries. 
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